Cardiac actomyosin ATPase activity after chronic doxorubicin treatment.
Doxorubicin (Adriamycin), a potent antineoplastic drug, produces progressive cardiotoxicity which may lead to ultimate cardiac failure. The effects of chronic doxorubicin treatment on cardiac actomyosin ATPase were the principal focus of the present studies. This approach was based on the established correlation between cardiac contractility and contractile protein ATPase activity. Rabbits were injected intravenously with doxorubicin (4 mg/kg) at weekly intervals for 1-7 weeks. Body weight increase was attenuated in the treated animals; heart weight/body weight ratio was unchanged. Actomyosin and water contents of ventricular muscle were not different in doxorubicin-treated as compared with vehicle control animals. Cellular damage was detected histologically after one dose of doxorubicin (equivalent to a single clinical dose), and was extensive after 4-5 weeks of treatment. Animals which received 1-2 injections of doxorubicin demonstrated a 29% average increase in actomyosin ATPase activity as compared to vehicle controls; this difference was highly significant (p less than 0.001). Further treatment with doxorubicin tended to progressively decrease ATPase activity. It is suggested that the increased actomyosin ATPase activity seen with low total doses of doxorubicin may represent a compensatory mechanism for maintenance of contractility; this interpretation is supported by the clinical observation that the morphologic evidence of progressive doxorubicin toxicity is not associated with a parallel decrease in contractility, until severe cumulative toxicity has been induced.